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Cerebral vasospasm (CVS) is a phenomenon characterized by arterial narrowing seen on 
radiological imaging not attributed to atherosclerosis or catheter-induced spasm.
1, 2
 Although 
CVS is frequently observed following subarachnoid hemorrhage caused by aneurysmal rupture, 
CVS following uncomplicated operations on unruptured aneurysms remains a rarely reported 
phenomenon.
3-7
 Here, we present the case of a 68-year-old male who underwent 
uncomplicated clipping of a right-sided anterior communicating artery aneurysm and 




This 68-year-old male with history of right facial swelling and soft tissue mass lateral to the right 
mandible suspicious for neoplasm underwent CT head and face which identified an incidental 
5mm anterior communicating artery aneurysm. The aneurysm was multilobulated, wide-based 
and had a Murphy's tit on the dome (Figure 1). Due to the morphology, this was not felt to be 
amenable to endovascular therapy and felt to be a significant rupture risk without treatment. 
After discussing the risks and benefits of microsurgical clipping versus conservative therapy 
with the patient, he decided to proceed with surgery. 
 
The patient underwent a right pterional craniotomy for clipping of this anterior communicating 
artery (Acom) aneurysm without complications, without rupture of the aneurysm and with no 
blood spilled into the basal cisterns. Neuro monitoring was stable throughout the case. The 
surgery was uneventful, and the patient was discharged home on post-operative day (POD) 2. 
However, he presented back to the ER on POD 5 with right facial droop, dysarthria, and aphasia 
upon waking that morning.  
 
Postoperative CT (Figure 2) showed no evidence for subarachnoid hemorrhage or other 
complications. CTA (Figure 3a) demonstrates evidence of cerebral vasospasm contralateral 
(left) to the side of surgery while perfusion scan identified decreased perfusion in the left MCA 
distribution. The digital subtraction angiogram (Figure 4b) showed moderate to severe 
vasospasm of the left middle cerebral artery, anterior cerebral artery, and posterior cerebral 
arteries. After administration of intra-arterial nicardipine, there was significant improvement 
and near-total resolution of radiographic vasospasm (Figure 4c). MRI (Figure 3b and c) also 
showed no sign of hemorrhage that would explain the spasm seen on the contralateral side of 
his clipping. There were small infarcts in the territory of the left MCA in the posterior insula, 
temporal lobe, internal capsule, corona radiata, and high left superior frontal sulcus and in the 
left posterior border zone.  
 
The patient was monitored in the ICU and started on pressors. He began to improve 
neurologically over the next few days while speech, occupational, and physical therapies were 
initiated. By POD 14 he was discharged home. At the 6-month follow up the patient still 
reported intermittent short-term memory deficits, but had otherwise recovered to baseline in 




Vasospasm following clipping of an unruptured intracranial aneurysm is uncommon, but has 
been previously reported in the arteries adjacent to the aneurysm.
4, 5, 7
. Vasospasm in arteries 
remote and contralateral to the aneurysm site, however, has to the best of our knowledge not 
been documented.. 
 
The pathogenesis behind CVS remains unknown. Many studies suggest a functional 
vasoconstriction triggered by blood breakdown products, as well as several released chemical 
factors that are potential mediators of vasospasm.
8, 9
 Investigators have suggested that 
erythrocytes are a necessary component of blood for the development of vasospasm in the 
context of subarachnoid hemorrhage.
10
 In vivo murine experiments have demonstrated that 
exposure of cerebral arterioles to hemolyzed blood or blood lysates not only causes a 
myogenic, vasoconstrictive response, but that increasingly prolonged exposure of arterioles to 
these products yields a proportionally more severe vasospastic response.
11
 Vasospasm in the 
context of elective aneurysm surgery is rare and a poorly understood entity. Various 
mechanisms regarding the pathophysiology underlying vasospasm following clipping of 
unruptured aneurysms have been proposed. 
 
Mechanical stress applied over the arterial wall at the time of surgery has been investigated as 
a potential source of vasospasm, particularly when the stress is applied for long periods.
4, 5, 9, 12, 
13
 Midline shift, either via mechanical manipulation or cerebral edema, poses a possible 
mechanism for contralateral vasospasm. In our case, there was no midline shift and only 
minimal manipulation of the contralateral distal A1 segment for temporary clipping during 
aneurysm dissection and clipping. Therefore, these mechanisms were likely not a factor in this 
specific case.  
 
Manipulation of cerebral arteries already irritated by subarachnoid blood may yield a 
vasospasm that is not detectable on angiography but still has a clinically significant impact: 
surgery-induced vasospasm may facilitate further decrease of cerebral blood flow (CBF) by the 
hemorrhage itself, with retraction on swollen brain further contributing to CBF impairment.
13-17
 
CBF studies, supported by SPECT imaging, indicate that CBF is significantly lowered on the side 
that has been surgically treated.
15, 18, 19
 Kitazawa and colleagues analyzed their series of 30 
patients undergoing elective clipping of a paraclinoid aneurysm and found that nine patients 
had radiographic vasospasm postoperatively, three of which were symptomatic and required 
treatment. They demonstrated that number of clips used and use of temporary occlusion were 
statistically significant factors associated with vasospasm in their series of elective patients and 
concluded that the combination of mechanical stimulation to the vascular wall and spilled 
blood at the operative site were responsible for the cases of observed vasospasm. Despite 
these observations, the latency period for vasospasm in unruptured aneurysms has been 
reported to occur between POD 1 and POD 28, suggesting that factors other than mechanical 




Work by Peerless and colleagues suggests a mechanism that could explain the contralateral 
vasospasm witnessed in our patient. They indicated that vessels remote from direct contact 
with blood exhibited reactive narrowing one week after SAH.
20
 This suggested that vasospasm 
could be mediated by a central control mechanism acting through the sympathetic nervous 
system.
10, 20
 The possibility that the trigemino-cerebrovascular system (TCVS) may be the 
centralized mechanism in question provides a potential avenue of investigation. 
 
The activities of the TCVS, part of a complex nerve plexus surrounding the arteries of the circle 
of Willis, suggest another mechanism.
4, 9, 21, 22
 The axons of the TCVS reach the basal arteries via 
the ophthalmic and maxillary divisions of the trigeminal nerve and may contribute to headache 
development. They also appear to be involved in maintaining normal vessel diameter by 
constantly releasing vasodilatatory peptides such as substance P and calcitonin gene-related 
peptide (CGRP).
22
 It is hypothesized that TCVS activation and subsequent peptide depletion is 
due not only to chemical factors, but also mechanical distortion of the arterial wall from 




Another proposed theory is the “hypothalamic” theory which posits that mechanical or vascular 
compromise of the hypothalamus can promote the release of vasospastic mediators. Although 
the hypothalamic theory fails to explain the frequent association between vasospasm and more 
peripheral aneurysms, it remains a possible factor for operations involving midline structures, 
such as the Acom.
7, 9, 23, 24
 
 
It remains difficult to explain the etiology of the contralateral vasospasm in our patient given 
the uncomplicated presentation and surgery. A combination of the above factors may have 
played a role, and cannot be ruled out. It must be acknowledged that there is always spilled 
blood during the opening of a craniotomy, and although the quantity is small, some patients 
could have a “hypersensitivity” to blood degradation products. 
 
This rare case emphasizes the roles that aneurysm location, vasoconstrictive agents, and nerve 
plexuses may play in triggering vasospasm, and the possibility that involvement of some of 
these factors can yield more unusual clinical presentations. This report also serves to 
demonstrate the importance of remaining vigilant about monitoring and investigating for signs 
of vasospasm in patients undergoing elective aneurysm surgery.  
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Figure 1. A) CT angiogram demonstrating broad-based, 5 mm, multi-lobulated aneurysm 
(arrow), incorporating both A2 origins into its base. B) A Murphy’s tit was present on one of the 
aneurysm lobes. 
 
Figure 2. Head CT (post-op day 5) without contrast demonstrating expected post-surgical 
changes related to interval right frontotemporal craniotomy and clipping of anterior 
communicating artery (Acom) aneurysm (arrow) without any evidence of significant 
subarachnoid hemorrhage, hydrocephalus or post-operative complications. 
 
Figure 3. a) CT angiogram demonstrating moderate to severe vasospasm of the left middle 
cerebral artery, anterior cerebral artery and posterior cerebral arteries. b and c) MRI Brain with 
DWI shows small infarcts in the territory of the left MCA in the posterior insula, temporal lobe, 
internal capsule, corona radiata, high left superior frontal sulcus, and posterior border zone.  
 
Figure 4. Cerebral angiogram, AP view of the (a) right internal carotid artery and its terminal 
branches with normal caliber of vessels. (b) Cerebral angiogram demonstrating moderate to 
severe vasospasm of the left middle cerebral, anterior cerebral and posterior cerebral arteries. 
(c) After administration of intra-arterial nicardipine, there was significant improvement and 
near-total resolution of vasospasm. 
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